From the Brompton Hospital, London (RECEIVED FOR PUBLICATION MARCH 25, 1960) One of the many new problems created by cardiac surgery is the management of post-operative disturbances of rhythm.
The following observations are based on 48 cases seen during the last 18 months at the Brompton Hospital, where it is our practice to give digitalis before operation to all cardiac cases.
Clinically theproblems fall into three main groups: (1) Cases of " tachycardia" which give rise to concern during the first post-operative week; (2) the restoration of sinus rhythm after mitral valvotomy in cases with established atrial fibrillation before operation; (3) cases in which atrial flutter developed after closure of an atrial septal defect.
The management of heart block after closure of ventricular septal defects and problems of resuscitation associated with ventricular fibrillation are not included. small haemorrhage into the pericardial sac may cause tachycardia without obvious signs of tamponade. Similarly, a small haemothorax may keep the pulse rate high. The commonest cause of persistent tachycardia, however, is incomplete expansion of the lung, and there is usually a dramatic fall in pulse rate after this has been corrected by physiotherapy or bronchoscopy.
There still remain a considerable number of patients in whom no adequate explanation can be found for the tachycardia. In these cases it may represent an unusually prolonged reaction to the general metabolic disturbance caused by the operation, but if it fails to subside by the end of the first post-operative week the possibility of haematoma or infection should be considered. Sepsis, pulmonary embolism, and the post-cardiotomy syndrome have not, in my experience, been the cause of persistent tachycardia during the first four or five post-operative days.
If the tachycardia persists, increasing the dose of digitalis may slow the atrial rate. This pharmacological action is more widely appreciated in America than in this country. Sedation may be useful, but quinidine has no place in the treatment of post-operative sinus tachycardia.
There is a small group of cases of congenital heart disease in which persistent post-operative tachycardia may be sinister. These are cases of pulmonary stenosis with or without a normal aortic root, in which the stenosis has been inadequately relieved or where a secondary functional stenosis or infundibular shutdown is embarrassing the ventricle. In Fallot's tetralogy persistent tachycardia may indicate infundibular shutdown which can lead to syncope and death, and in pure pulmonary stenosis obstruction to right ventricular outflow from a secondary functional stenosis may cause acute right heart failure. Such cases should be nursed in an oxygen tent and heavily sedated. Recent work on syncope in Fallot's tetralogy suggests that morphine is the best drug for relaxing infundibular tone (Wood, 1958; Braudo and Zion, 1959) . R. W. EMANUEL (b) and (c) SUPRAVENTRICULAR TACHYCARDIA AND ATRIAL FIBRILLATION.-Occurring at or shortly after operation this is rarely a difficult problem. Any of the predisposing causes of sinus tachycardia may be responsible. In atrial fibrillation in spite of pre-operative digitalis the initial ventricular rate is always fast, around 120-140 per minute. Digitalis should be increased, usually by mouth, until adequate slowing has been achieved. In supraventricular tachycardia digitalis should again be given to increase the degree of atrio-ventricular block from the usual 2: 1 to 3 or even 4: 1, thus slowing the ventricular rate. Sinus rhythm may return without further treatment. If the arrhythmia persists and quinidine is required this should be withheld until the third or fourth post-operative week (vide infra).
One group of cases which seem particularly prone to atrial fibrillation are elderly patients who have extensive resection of a lung and in whom the pericardium has been opened. These patients almost invariably revert to sinus rhythm spontaneously.
(d) MULTIPLE ECTOPIC BEATS, COUPLING, AND NODAL RHYTHM.-These are usually due to excessive digitalis, but ventricular ectopics are more common after an extensive ventriculotomy than after atrial surgery. Withdrawal of digitalis and additional sedation may be expected to correct these arrhythmias. During the early post-operative period quinidine should be avoided as more than one case of closed aortic valvotomy has been lost associated with quinidine therapy at this time (Brock, 1959 After successful mitral valvotomy it is our practice to attempt to restore sinus rhythm in all cases, irrespective of the duration of atrial fibrillation. Using quinidine sulphate we revert 50%0 of cases, but in about half of these fibrillation recurs before the patient leaves hospital or shortly afterwards (Wood, 1954 As with so many other arrhythmias no cause was found although there were a number of associated factors. Atrial flutter never followed the closure of a small defect. The size of the defect in the affected cases varied between 3.5 x 3.5 cm. and 6.0 x 8.0 cm. Two of the nine cases had severe post-operative pericarditis, a third had a pulmonary infarct, and a fourth developed thrombosis of tranmposed anomalous veins. The age and sex of the patient, the development of ventricular fibrillation at operation, and the length of time the circulation was occluded did not appear to be significant factors. This complication, however, cannot be ignored if 2% of patients who have had otherwise successful operations develop persistent atrial flutter. SUMMARY
The significance and management of the common arrhythmias occurring during the first week after cardiac surgery are described.
The problems of restoring sinus rhythm after mitral valvotomy and the association of atrial flutter with the surgery of atrial septal defect have been discussed.
